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1.0 INTRODUCTION

This Health and Safety Plan (HASP) has been developed to provide practices and procedures for Halliburton
NUS and subcontractor personnel engaged in investigatory activities at Naval Submarine Base - New
London (NSB-NLON), located in Groton, Connecticut. This HASP has been developed to conform to the
requirements of OSHA Standard 29 CFR 1910.120 - "Hazardous Waste Operations and Emergency
Response," and is based on available information regarding possible contaminants and physical hazards that
may be encountered during the performance of the planned activities. If more information concerning the
types or quantities of site contaminants or other potential hazards becomes available, this HASP will be’
modified accordingly. It will be the Halliburton NUS Project Manager’s responsibllity to communicate any
such information to the CLEAN Health and Safety Manager (Matthew M. Soltis) who will, in turn, determine
the need for any HASP modifications.

1.1 KEY PROJECT PERSONNEL AND ORGANIZATION

The purpose of this section is to establish responsibility for site safety and health as required by the
aforementioned OSHA standard (see Table 1-1). The Halliburton NUS Project Manager (PM) is responsible
for the overall direction and implementation of health and safety for this project. The Halliburton NUS Field
Operations Leader (FOL) is responsible for implementation of this HASP with the assistance of an appointed
Site Safety Officer (SSQ). The activities of the SSO are monitored by the CLEAN Health and Safety Manager
(HSM) for compliance with this HASP and the CLEAN Health and Safety Management Plan.

The NSB-NLON on-scene coordinator identified for this effort is Mr. Dick Conant, located at the Public Works
Office in Building 135. He can be reached at (203) 449-2276.

Halliburton NUS subcontractor personnel performing operations on this project will be responsible for

observing the requirements and restrictions of this HASP, and for complying with the guidance and
instructions of the Halliburton NUS FOL and SSO.

R-10-93-22 141



TABLE 1-1

KEY HALLIBURTON NUS PROJECT PERSONNEL AND RESPONSIBILITIES

Name

Responsibility

Matthew G. Cochran

Project Manager (PM)

Stanley J. Conti

Field Operations Leader (FOL)

TBA

Site Safety Officer (SSO)

Matthew M. Soltis, CSP

CLEAN Health and Safety Manager (HAM)
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2.0 SITE/PROJECT BACKGROUND

The Naval Submarine Base - New London (NSB-NLON) is located in southern Connecticut, in the towns of

Groton and Ledyard. This facility was placed on the National Priorities List by the U.S. EPA on

August 28, 1991. NSB-NLON consists of approximately 547 acres of land and associated bulldings, situated

on the east bank of the Thames River, and is approximately 6 miles north of Long island Sound. Location

maps of NSB-NLON are included in the Work Plan and Field Sampling Plan documents prepared for this

effort, copies of which will be maintained on site throughout all activities in a manner and location that is‘
accessible to all site personnel.

The Submarine Base was established as an official Navy yard in July 1886. The site initially moored small
craft and obsolete warships and was used as a coaling station for the Atlantic Fleet. The property was
officially established as a permanent submarine base in 1916. The overall base facilities were expanded and
a Submarine Schooal training facility was established in 1917, During World Wars | and I, the Submarine
Base greatly expanded in size and in the number of buildings to support the submarine fieet.

The Submarine Base currently provides a base command for naval submarine fleet activities in the Atlantic
Ocean. in addition, this base contains naval housing, submarine training facilities, military offices, medical
facilities, and facilities for the maintenance, repair, and overhaul of submarines.

There are 13 individual areas that will be involved in the performance of the investigatory efforts of this

project. Brief site descriptions for each of these sites is included as Appendix | of this Health and Safety
Plan.
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3.0 SCOPE OF WORK

This Health and Safety Plan addresses the activities that will be performed by Halliburton NUS and
subcontractor personnel. The planned activities Involved in this effort are presented in detail in the Field
Sampling Plan developed for this project. The specific tasks planned to be performed and covered by this
HASP include the following:

°
L
v
£
<
]

<

©

Soil gas surveying

Geological surveying

Instaliation of monitoring wells

Monitoring well development and groundwater sampling
Test borings and subsurface soil sampling

Surface soil sampling

Sediment sampling

Surface water sampling

Ecological studies (biological sampling and bioassays)
Hydraulic conductivity testing

Waste classification and disposal

These tasks, and their associated hazard potentials, are presented in greater detail in the following section
of this HASP (entitled "Hazard Assessment”). One of the primary purposes of this HASP is to identify and
address these potential hazards, and to specify the necessary control efforts that will be employed to
minimize those threats.

There are 13 site areas included in this effort. These are as foliows:

Construction Battalion Unit (CBU) Drum Storage Area
Over Bank Disposal Area Northeast (OBDANE)
Rubble Fill at Bunker A-86

Torpedo Shops

Goss Cove Landfill

Spent Acid Storage and Disposal Area

R-10-93-22 3-1



As specified previously in Section 2.0, descriptions of these sites are included in Appendix | of this HASP.
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Area A, which consists of the following sites

- Landfill

- Wetland

- Downstream/OBDA
- Weapons Center

Defense Reutilization and Marketing Office (DRMO)

Lower Submarine Base

Thames River
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4.0 HAZARD ASSESSMENT

This section describes the chemical and physical hazards that are associated either directly or indirectly with
the tasks and operations described in Section 3.0 of this HASP. Measures to control these hazards are
specified in Sections 5.0, 6.0, 7.0, 8.0 and 11.0 of this plan.

4.1 GENERAL HAZARD ASSESSMENT INFORMATION

in accordance with the requirements of OSHA standard 29 CFR 1910.120 and the Navy CLEAN Heaith and -
Safety Management Plan, this hazard assessment has been developed to address potential hazards for the
specific site tasks and operations planned in this investigatory effort. To a large extent, this information has
been summarized and tabulated in this section to provide for ease of use and ready access.

The tasks identified in Section 3.0 and Table 4-1 of this document have been divided below into intrusive
and non-intrusive activities. This division is based on the potential for over exposure to site contaminants
while conducting these activities; and therefore, the control measures applicable to the tasks.

The tasks which have been identified as representing the most significant hazard potentials involve those
that are intrusive and include the following:

] Soil Gas Survey
° Drilling and Monitoring Well Installation
° Test Boring and Subsurface Soill Sampling

Primary emphasis concerning control measures as applicable in regards to chemical exposure will be
directed at these activities.

Tasks which have been assessed as representing minimal concerns with regards 1o contaminant exposure
are, conversely, those that are nonintrusive, and include the following:

Land. surveys
Surface soil /water and sediment sampling
Geological surveys

Monitoring well development and groundwater sampling

R-10-93-22 : 4-1




] Ecological Studies
] Hydraulic conductivity testing
. Waste classification & disposal

These activities have been assessed to involve minimal hazard potentials to the personne! performing them.
This assessment is predominantly based on the understanding that as they do not involve intrusive activities
in areas with recognized potentially-contaminated media, or potential concentrations of contaminants where
overexposure could occur. The nonintrusive tasks will take place separately from intrusive activities.
Therefore, influencing factors, and zone restrictions associated with concurrent operations will both be a
factor. PPE requirements for persons performing one of these nonintrusive low hazard tasks include:

wearing standard field clothes for the onsite, nonintrusive tasks (standard field clothes include long sleeved -

shirts and long pants, and sturdy work boots or shoes (steel-toed if foot hazards may be encountered));
observance of proper work practices such as the use of the "buddy system,” no hand-to-mouth activities,
and other applicable standard work practices as specified in Section 7.0 of this HASP; and proper personal
hygiene practices.

The planned work tasks are presented by site area in Table 4-1. This table has been included to illustrate
which of these tasks are planned to be performed in the various site investigation areas. The recognized

potential hazards associated with these tasks (and the prescribed control efforts for those hazards) are
summarized and presented in Table 4-2.

Waste classification and disposal will involve the classification and disposal of investigation derived wastes
such as drill cuttings, monitoring well purge waters, used items of disposable or nonreusable personal
protective equipment (i.e., coveralls, boot covers, gloves, etc.), and other such items. These items will be
collected and containerized and staged according to their site, as site work progresses. The containers will
be plainly labelled as to their contents and staged in a stable area. Classification efforts will involve
information derived from sampling and analysis of these wastes. Based on this information, those waste
materials identified by concentration and identification as hazardous will be relocated and staged to await
disposal at a licensed facility. Those materials identified as nonhazardous will be handled and staged in
suitable containers at an area designated by the Navy, followed by disposal.

R-10-93-22 4-2
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TABLE 4-1

ey

TASKS TO BE PERFORMED RY SITE AREA
NSB-NLON
GROTON, CONNECTICUT
Monitoring Wells, Well Development,
- 80"998 '."d . Surface o . .._qum.‘."(.’. Surface | _ . . . . . e
Site Sampiing, Land Soil Sediment Conductivity Water Ecoiogicai Air Geoiogic | Soii Gas
Surveying, and Qamblina Sampling Testing*, and Sambling Sampiing | Sampling | Surveying | Surveys
Waste Classification | = *©  °© Groundwater e
and Disposal Sampling
z’i‘;‘ Orum Storage YES NO NO YES NO NO NO NO NO
OBDANE YES NO YES YES NO NO NO NO NO
Bunker A-86 YES YES YES YES YES NO NO NO NO
Torpedo Shops YES NO YES YES YES NO NO YES YES
Goss Cove Landfill YES NO YES YES YES NO YES YES NO
Spent Acid Storage YES NO NO YES NO NO NO NO NO
and Disposal Area
Area A Landfill YES NO NO YES NO NO NO NO NO
Area A Wetlands YES NO YES YES YES NO NO NO NO
Area A Downstream YES NO YES YES YES NO NO NO YES
and OBDA
Weapons Center YES NO YES YES YES NO NO NO NO
DRMO YES NO NO YES NO NO NO YES NO
Lower Subbase YES NO NO YES NO NO NO NO NO
Thames River NO NO YES NO YES YES NO NO NO
* Hudraulin conductivity tecting will he narformed onlv in thoge areag enacified in tha Field Samnlina Plan
Viysrauny VevisnL ey ks adl d ey (d L
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TABLE 4-2

TASK-SPECIFIC HAZARD ANALYSIS
NSB-NLON
GROTON, CONNECTICUT

Task Potential Hazards Controls
Monitoring well installation, | ® Exposure to site contaminants (1) Engineering controls such as dust suppression via area wetting
test borings, and ¢ Contact with utilities or energized sources - {2) Proper use of PPE*
subsurface soll sampling e Contact with moving machinery (3) Proper use of real-time monitoring instruments
e Hazards of hot work operations (i.e., fires, burns, (4) Adherence to Standard Work Practices
flammable or explosive atmospheres (6) Conformance with Base and regulatory requirements for hot work operations
o Exposure to heat or cold stress environments (6) Observe heat/cold stress guidance provided in this HASP
e Injury due to manual material handling activities (7) Utilize proper lifting techniques, obtain assistance when necessary
(8) All areas targeted for subsurface investigation will be cleared of underground
utilities
Surface soil sampling o Exposure to site contaminants Same as controls (1), (2), {3). (4), and (6) above
¢ Exposure to heat or cold stress environments
Sediment Sampling o Exposure to site contaminants (1) Same as for surface soil sampling, above
® Exposure to heat or cold stress environments (2) Observance of standard requirements (e.g., U.S. Coast Guard) for safe
e Drowning boating activities
(3) Use of personal flotation devices and lifelines for operations at riverbanks,
pond banks, or near other bodies of water
Monitoring well & Exposure to site contaminants (1) Same as for surface soll sampling
development, hydraulic o Exposure to heat or cold stress environments
conductivity testing, and
proundwater sampling
Surface water sampling e Same as above Same as above
Ecological Sampling o Exposure to site contaminants (1) Same as for surface soil sampling
o Exposure to heat or cold stress environments (2) Same as controls (2) and (3) specified for sediment sampling
o Drowning (4) Use of appropriate nonconducting PPE, restrict unauthorized and unnecessary
e FElectric shock (during electroshocking operations) personnel from area, proper electrical grounding techniques, and strict

observance with equipment manufacturer's recommended operating
procedures

* PPE: Personal Protective Equipment



4.2 SITE SPECIFIC ASSESSMENT

In assessing these hazards for each of the 13 individual sites that are identified to be involved in this
investigation, documents relating to previous site histories and investigatory activities were reviewed.
information concerning the tasks and hazards (chemical and physical) associated with those tasks are
presented in the area description and (as indicated on Table 4-1), it is not necessary to address all of the
tasks uniformiy for each site area.

4.2.1 CBU Drum Storage Area

Previous activities conducted in this area detected volatile and semivolatile contaminants, lead, and the .
pesticide DDD in surface soils. However, the planned activities are intended to further evaluate the nature
and extent of subsurface contamination. There are presently no drums remaining in this area. The potential
for site workers to be overexposed to contaminants in the performance of pianned activities are tow.
However, the previously detected contaminants are typically of concern from a particulate inhalation
standpoint, engineering controls such as dust suppression via area wetting will be employed during intrusive
activities to minimize this potential threat. Also, proper use of specified items of PPE (see Section 6.0) and
adherence to standard work practices (see Section 7.0) will also be enforced. Additionally, as a
precautionary measure, monitoring instrument screening of worker breathing zone areas for volatile
compounds will be performed at the initiation of any site activity followed by subsequent periodic screening.
These efforts will be performed at greater frequencies during intrusive activities due to the lack of information
available on subsurface contamination.

4.2.2 OBDANE

Based on previous sampling and analyses, and on review of risk assessment documentation prepared by
Atiantic Environmental Services, potential hazards have been assessed at minimal. In fact, the planned
activities at this site are intended to verify that a "no action” remedial effort is justified. However,
tetrachloroethene was detected in a previously collected surface soll sample, and the intention of planned
tasks are to further evaluate subsurface contamination conditions. Adherence to standard work practices
(per Section 7.0), initfal and periodic monitoring instrument screening, and minimal PPE will be adequate

to protect site workers.
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4.2.3 Rubble Fill Area at Bunker A-86

Elevated concentrations of arsenic, polycyclic aromatic hydrocarbons (PAHSs), and pesticides have been
detected in surface soil samples. These substances may present an inhalation exposure threat from an
airborne particulate standpoint. Also, chlorinated solvents have also been detected in this media. These
substances can exist in the form of vaporous emissions. Therefore, intrusive activities will involve dust
suppression controls, as well as PPE use and standard work practice observance. As a precautionary
measure, initial and periodic screening of worker breathing zones for volatiie emissions will also be
performed during site activities. According to the Base Point of Contact (POC), there are no unexploded
ordnance (UXO), energetics, Chemical Warfare Agents (CWA), or other ordnance hazard potentials in this
area.

4.2.4 Torpedo Shops

Contaminants of concern at the Torpedo Shops have been identified as including low concentrations volatile
organics (including benzene, 1,1,1-trichloroethane, 1,1-dichloroethene, and 1,1-dichloroethane), antimony,
PCBs, and the pesticide DDE. It is possible that higher concentrations of some of these substance may be
encountered in aquifers during drilling and associated subsurface sampling tasks. To minimize exposure
concerns for site personnel, control efforts during intrusive activities shall include dust suppression, proper
use of specified PPE, and the continuous use of monitoring instrumentation.

4.2.5 Goss Cove Landfill

Numerous contaminants have been detected at this site in both soils and groundwater media. These have
been identified as including the following substances:

° Volatile organics including xylene, trichloroethene, tetrachioroethene,benzene, toluene, and
vinyt chloride.

° Semivolatile organic compounds, predominantly PAHs (including naphthalene).

° PCBs.

° Pesticides, including DDT, DDD and DDE.

° Metals, including arsenic, cadmium, chromium, mercury and lead.

R-10-83-22 4-6



L] Gross alpha and/or beta radiation screening values were exceeded in two groundwater
monitoring well samples in this landfill. While these values may have been the result of
naturally-occurring radioisotopes, they may also be indicative of contaminated wastes.

° Dioxins have also been identified as a potential site _contaminant due to previous history of
this site involving dibenzofuran contamination.

Tasks performed at this site will involve the use of several controls to minimize the potential hazards of

worker exposures to these agents. Control efforts will include the following: use of specified items of PPE

(see Section 6.0); employment of dust suppression controls during soil disturbing tasks; observance of

appropriate standard work practices (see Section 7.0); and continuous use of monitoring instrumentation .
to detect volatile emissions in worker breathing zone areas as well as initial and periodic radiation survey

meter screening, site control and proper decontamination procedures.

In addition to the concerns regarding potential exposures to site contaminants, the Base POC has also
stated that previous subsurface/excavation activities at this landfill have unearthed compressed gas
cylinders. If a pressurized vessel such as this would be encountered during intrusive activities such as
drilling, the container could rupture. This presents both chemical and physical hazard potential concems.
In regard to chemical hazard potentials, the sudden release of a compressed gas cylinders contents could
result in the hazardous airborne concentrations of the containerized substance. In considering the physical
hazard potentials that could result from such an event, injury to personnel and/or property or equipment
damage could result from such a sudden pressure reiease or flying projectiles.

In order to minimize this threat, all locations where such subsurface activities are to be performed at this
site must first be subjected to a thorough magnetometer survey (or similar investigation technique). Any
locations where anamolies are detected (which may be interpreted as a cylinder or other type of container)
will be physically marked and avoided during any subsequent subsurface operations.

4.2.6 Spent Acid Storage and Disposal Area

The contaminants of concern at the Spent Acid Storage and Disposal Area consist of substances commonly
associated with battery operations - namely, lead and acid wastes. Previous investigations have found acidic
(low pH values) in soil samples. Initial screening with monitoring instrumentation for the detection of
gaseous emissions will also be performed as a precautionary measure. Intrusive activities at this site will
require the use of more stringent PPE, initial and periodic monitoring for gaseous emissions, observance
of applicable standard work practices, and dust suppression controls as applicable.

R-10-93-22 ' 4-7




4.2.7 Area A Landfill

Previous investigations at the Area A Landfill have detected concentrations of DDT and PCBs in surface soils,
and various metals in subsurface samples (including arsenic, cadmium, lead, and selenium. Operations at
this site resemble those associated with the Goss Cove Landfill previously presented. Therefore, the
potential hazards and necessary controls for activities at this site are essentially the same as those presented
for the Goss Cove Landfill--this includes those specified for potentials for encountering buried compressed
gas cylinders, and radiological concerns and controls.

4.2.8 Area A Wetlands

Contaminants of concern at this location include: volatile organics (benzene, trichloroethene, and
tetrachloroethene) previously detected in subsurface solls and sediments; semivolatile organics (principally
PAHs - also in subsurface soils and sediments); pesticides (DDTR); and metals (arsenic, cadmium,
chromium, lead, selenium, and silver).

Intrusive activities will require application of dust suppression controls, more stringent PPE requirements,
and more frequent use of monitoring instrumentation.

in addition to the chemical hazard potentials involved activities which are planned for this site, physical
hazards also warrant attention. These concemns are recognized due to several tasks involving working in
or above bodies of water, and as a result of the equipment and techniques which will be used. In regard
to the former, appropriate safety measures for water operations will be enforced. The latter concern is in
regard to equipment used in operations such as electroshocking tasks for ecological sampling. These
concerns and their associated control efforts are addressed in Table 4-2.

4.2.9 Area A Downstream and OBDA

Previous sampling efforts have detected subsurface contamination at these site areas. These contaminants
have included volatile organics (trichioroethene, tetrachloroethene, toluene, 1,1-dichloroethene, methylene
chloride, methyl ethyl ketone, ethylbenzene, and xylene), pesticides (DDT), and metals (beryltium, cadmium,
lead, selenium, zinc, and boron). Chlorinated dioxins may also be present at this location, due to previous
detection of dibenzofuran. Also, elevated radiological readings were observed in previous groundwater

samples. While those readings may have been indicative of naturally occurring radioisotopes, this could not
be confirmed.
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Intrusive activities represent greater hazard potentials, and therefore will require more stringent controls.
Monitoring instruments capable of detecting volatile emissions (such as a photoionization detector) will be
used on a continuous basis, and a radiation survey meter will be used as a screening tool during all
subsurface operations. Additionally, the use of dust suppression techniques and more stringent PPE
requirements will also be enforced during intrusive activities.

4.2.10 Weapons Center

The primary contaminant of concern at the Weapons Center is cyanide. Secondary substances involve

PAHs and chlorinated dioxins. As with other site areas, nonintrusive activities represent lesser hazard

potentials than intrusive operations. Therefore, the controls required for the latter will be more stringent than .
those necessary for the former. These controls will be similar to those previously specified for other

(nonradiological) site areas.

Site workers will be made aware that the Weapons Center is a secure area. As a result, any activities
performed in this area (especially involving the fenced portion of this area) will have to be done in a manner
that conforms to NSB-NLON security requirements. The Base POC identified in this HASP will provide

further guidance on these matters prior to the conductance of any site activities.

According to the Base POC, there are no UXO, CWA or other ordnance or energetics concerns in the
planned investigation areas of this site.

4.2.11 DRMO
Contaminants of concern (previously detected in soils at this site) include the following:
] Volatile Organics: Vinyl chloride, trichloroethene, and tetrachloroethene.

° Semivolatile Organics: PAHs, PCBs (due to past burning practices at this location, and due

to the detection of dibenzofuran in previous soil samples, dioxin formation and presence
is also possible).

° Pesticides: DDT, DDD, DDE.

° Metals: Barium, cadmium, chromium, lead, mercury, and silver.

R-10-93-22 4-9



While these contaminants have been primarily detected in the subsurface soll samples, groundwater
concerns also are recoghized. An additional groundwater concern is that radiological screening levels for
gross beta were found to be excessive in two coliected groundwater samples. While these readings may
have been the result of responses to naturally occurring radioisotopes, contribution by past practices or
waste disposal cannot be disregarded without further analysis.

Previous investigatory efforts at this site indicate that these contaminants are in subsurface media (soils and
groundwater). Therefore, intrusive operations again present the greatest degree of hazard potentials

regarding worker exposures. Controls at this site will involve the following:

° Intrusive Activities:

- PPE requirements as per Section 6.0.

- Standard work practices. 7

- Continuous monitoring of worker breathing zones.

- Screening (magnetometer, or similar device) prior to the commencement of drilling
or boring operations. Locations where anamolies are detected will be physically
marked and avoided.

- Employment of dust suppression controls.

4.2.12 Lower Submarine Bage

Previous investigation efforts at this site have not resulted in the detection of any significant concentrations
of contamination. However, some levels of volatile organics and metals were found in groundwater
samples, and lead has been detected in the soils. Surficial activities will require only the use of standard
field clothes and observance of applicable standard work practices. Intrusive operations will entail controls
such as initial and periodic monitoring instrument screening for volatile emissions (in worker breathing zone
areas), more stringent levels of PPE, enforcement of appropriate work practices, and the use of dust
suppression techniques due to the apparent presence of lead contamination.

4.2.13 Thames River

PAHs and low levels of PCBs have been detected previously in sediment samples taken from the Thames
River. Overall, it has been assessed that the potential for site workers to be exposed to hazardous
concentrations of contaminants during the planned activities at this site is low. Basically, inhalation threats
are not anticipated to be encountered in either vaporous or particulate forms. However, some degree of

R-10-83-22 4-10



concern from a dermal exposure route exists. Therefore, workers involved in these activities will be required
to wear dermal protection (i.e., at least latex inner gloves) when obtaining or handling samples.

The more significant hazard potential of concern involves that of drowning due to working over and around
this body of water. As a result, adherence to requirements (such as those specified by the U.S. Coast Guard
[USCG])) for waterway safety will be enforced during these operations. This shall include the use of USCG-
approved personal flotation devices for all personnel working in vessels on the river and on the river banks.
Also, personnel working on the river banks will utilize lifelines, as appropriate.

Other potential hazard concerns involved in operations planned to be performed at this site are recognized
due to the equipment and/or procedures which will be used in these tasks (i.e., electroshocking). Only .
trained and authorized persons will be permitted to operate this equipment and otherwise support these
activities. All unauthorized or unnecessary personnel will be restricted from the area during the performance
of these tasks.

The remainder of this section is included to present information in regard to specific chemical and physical
hazards associated with the planned activities at NSB/NLON.

4.3 CHEMICAL HAZARDS

The specific chemical hazards which may be encountered in the performance of the planned site activities
are presented in Table 4-3. A discussion of those hazards is included in the remainder of this section.

4.3.1 Indicators of Toxic Exposure

The following indicators of toxic exposure are generally observable by others and should be reported to the
Site Safety Officer if observed in a worker:

Changes in complexion, skin discoloration
Lack of coordination

Changes in demeanor

Excessive salivation, pupiliary response

Changes in speech pattern
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TABLE 4-3
CHEMICAL CONTAMINANTS OF CONCERN
NSB-NLON
GROTON, CONNECTICUT
Substance CAS No. Site(s) Establisnec exPoSu™® | Properties and Exposure Symptoms s ot oy and
Antimony 7440-36-0 ® Area A (Landfill, Wetlands, 0.5 mg/m’ (PEL) Metal: Silver-white, lustrous, hard, brittle, Inhalation and contact
Downstream/OBDA) solid; scale-like crystals; or a dark gray with skin and eyes
¢ DRMO lustrous powder.
® Goss Cove Landfill Irritating to the nose, throat, and mouth.
e lower Subase Exposure may result in headache, dizziness,
® Rubble Fill at Bunker A-86 cough, diarrhea, nausea, vomiting, stomach
e Spent Acid Storage and cramps, insomnia, loss of appetite, and
Disposal Area olfactory disturbances. Prolonged or
e Torpedo Shops repeated exposure may cause damage to
o CBU Drum Storage the respiratory system, cardio-vascular
¢ Weapons Center system, skin and eyes.
Arsenic 7440-38-2 & Area A (Landfill, Wetlands, 10 pg/m’ (PEL) Metal: Silver-gray or tin-white, brittle, Inhalation, absorption,
Downstream /OBDA) odorless solid ingestion, and contact
¢ DRMO Exposure may result in ulceration of nasal with the skin and eyes
o Goss Cove Landfill septum, dermatitis, gastrointestinal
o [Lower Subase disturbances, respiratory irritation, NOTE: Arsenic is listed
o Rubble Fill at Bunker A-86 hyperpigmentation of the skin, and disease | as a carcinogen by
e Spent Acid Storage and of the nervous system. OSHA
Disposal Area Prolonged or repeated exposure may result
e Torpedo Shops in damage to the liver, kidneys, skin, lungs,
e CBU Drum Storage and lymphatic system.
e Weapons Center
Barium 7440-39-3 e Area A (Landfill, Wetlands, { 0.5 mg/m® (TLV) Metal: Silver-white, slightly lustrous, inhalation, Ingestion, and
Downstream/OBDA) malleable solid. contact with the skin and
¢ DRMO Exposure may result in upper respiratory eyes,
¢ Goss Cove Landfill tract irritation, abdomial disturbances,
e Lower Subase muscle spasms, slow pulse, premature
¢ Rubble Fill at Bunker A-86 contractions of the heart, irritation to the
¢ Spent Acid Storage and skin and eyes, and skin burns.
Disposal Area Prolonged or repeated exposure may result
e Torpedo Shops in damage to the heart, central nervous
e CBU Drum Storage system, respiratory system, and eyes.
e Weapons Center
1 T e L | 1 1 ¥ . . ¥ L] L
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TABLE 4-3
CHEMICAL CONTAMINANTS OF CONCERN
NSB-NLON
GROTON, CONNECTICUT
PAGE 2
Substance CAS No. Site(s) Establisﬂrend“sE:(posure Properties and Exposure Symptoms Rg;":;? :::;r:&;:d
Benzene 71-43-2 o Area A (Landfill, Wetland, 0.1 ppm (TLV) Colorless to light-yeliow liquid with an inhalation, absorption,
and Downstream/OBDA) 0.1 ppm (REL) aromatic odor. ingestion, and contact
e Goss Cove Landfill 1 ppm (ceiling limit) lritating to the eyes, nose and respiratory with the skin and eyes
e Lower Subase system. Exposure may result in giddiness,
e Torpedo Shops headache, staggered gait, fatigue, dermatitis | NOTE: Benzens is listed
dizziness, coma and death. as a carcinogen by IARC,
Repeated or long term exposure may result { NTP, QSHA and is listed
in as a confirmed human
loss of weight, weakness, and damage to carcinogen (Group At)
the blood forming system (bone marrow). by the ACGIH.
Beryllium 7440-41-7 e Area A {Landfill, Wetlands, | 2 pg/m’ (PEL) Metal: a hard, brittle, gray-white solid. Inhalation
Downstream/OBDA) 5 pg/m’ {celling) Exposure may result in weakness, fatigue,
¢ DRMO weight foss and respiratory ailments NOTE:
® Goss Cove Landfifl Prolonged or repeated exposure may result | Beryllium is listed as a
o Lower Subase in damags to the lungs, skin, eyes, and carcinogen by OSHA,
® Rubble Fill at Bunker A-86 mucous membranes. NTP Annual Report on
@ Spent Acid Storage and Carcinogens, IARC
Disposal Area (Group 1, 2A, 2B)
o Torpedo Shops carcinogens and EPA
& CBU Drum Storage Carcinogen Assessment
& Weapons Center Group
Cadmium 7440-43-9 e Area A (Landfill, Wetlands, 0.05 mg/m? (TLV) Metal: Silver-white, blue-tinged, lustrous, Inhalation and ingestion
Downstream/OBDA) odorless solid
¢ DRMO Exposure may resuit in pulmonary edema, NOTE: Cadmium is
¢ Goss Cove Landfili cough, tightness in the chest, substernal listed as a carcinogen by
e Lower Subase pain, difficulty breathing, headache, chills, OSHA, and IARC GROUP
¢ Rubble Fill at Bunker A-86 muscle aches, nausea, vomiting, diarrhea, 1, 2A, 2B carcinogens
o Spent Acid Storage and loss of sense of smell, presence of protein
Disposal Area in the urine, and mild anemia.
e Torpedo Shops Prolonged or repeated exposure may result
e CBU Drum Storage in damage to the respiratory system,
® Weapons Center kidneys, prostrate and blood.
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TABLE 4-3

CHEMICAL CONTAMINANTS OF CONCERN

NSB-NLON
GROTON, CONNECTICUT
PAGE 3
Substance CAS No. Site(s) EstablisS:l"sE:(posure Properties and Exposure Symptoms Rg:::: ":' fér;t‘r:ﬁz:d
Chromium 7440-47-3 ® Area A (Landfill, Wetlands, 0.5 mg/m? (TLV) Blue-white to steel-gray, lustrous, brittle, Inhalation and ingestion
Downstream /OBDA) hard solid.
¢ DRMO Exposure may result in histologic fibrosis of
® Goss Cove Landfill the lungs.
® Lower Subase Prolonged or repeated exposure may result
& Rubble Fill at Bunker A-86 in progressive fibrosis of the lungs.
e Spent Acid Storage and
Disposal Area
o Torpedo Shops
o CBU Drum Storage
® Weapons Center
Copper 7440-50-8 e Area A (Landfill, Wetlands, 1 mg/m’ (TLV) Metal: reddish, lustrous, malleable, odorless | inhalation, ingestion, and
Downstream/OBDA) solid contact with the skin and
e DRMO Irritating to the mucous membranes and eyes
o Goss Cove Landfill pharynx. exposure may resuit in nasal
o Lower Subase perforation, eye irritation, metalic taste,
e Rubble Fill at Bunker A-86 dermatitis. Copper exposure to laboratory
® Spent Acid Storage and animals has indicated lung, liver and kidney
Disposal Area damage and anemia.
e Torpedo Shops Prolonged or repeated exposure may resuit
e CBU Drum Storage in damage to the respiratory system, liver,
® Weapons Center kidneys, and an increased risk of Wilson's
Disease.
Cyanide 57-12-5 e Area A (Landfill, Wetlands, 5 mg/m’* (PEL) Appearance varies with compounds. inhalation, ingestion, and
Downstream/OBDA) Asphyxiation and death can occur with contact with skin and
¢ DRMO exposure. Symptoms may include; eyes
o Goss Cove Landfill weakness, headache, confusion, nausea,
¢ Lower Subase vomiting, slow gasping respirations irritation
e Rubble Fill at Bunker A-86 to the eyes and skin.
e Spent Acid Storage and Prolonged or repeated exposure may result
Disposal Area in damage to the cardiovascular system,
& Torpedo Shops central nervous system, liver, kidneys, and
¢ CBU Drum Storage skin,
® Weapons Center
. L | ] | s . s T ! L L
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TABLE 4-3
CHEMICAL CONTAMINANTS OF CONCERN
NSB-NLON
GROTON, CONNECTICUT
PAGE 4
Substance CAS No. Site(s) Establlsl}}rendltsE:(posure Properties and Exposure Symptoms R&‘:‘:: ::ffg?;%i::d
1,1-dichloroethane 75-34-3 e Area A (Landfill, Wetland, 100 ppm (TLV) Colorless, oily liquid with a chloroform-like Inhalation, ingestion, and
and Downstream/OBDA) odor. contact with the skin and
e DRMO Exposure may result in central nervous eyes,
e Goss Cove Landfill system depression, skin irritation and
¢ Torpedo Shops damage to the liver and kidneys.
o OBDANE Prolonged or repeated exposure may result
e Rubble Fill Area at Bunker in damage to the skin, liver and kidneys.
A-86
1,2-dichlorethene 540-59-0 e Area A (Landfill, Wetiand, 200 ppm (PEL) Colorless liquid with a slightly acrid, Inhalation, ingestion, and
and Downstream/OBDA) chloroform-like odor. contact with the skin and
¢ DRMO irritating to the eyes, and respiratory system. | eyes. ’
o Goss Cove Landfill Exposure may resuit in central nervous
o Torpedo Shops system depression.
e OBDANE Prolonged or repeated expsoure may result
¢ Rubble Fill Area at Bunker in damage to the respiratory system, eyes,
A-86 and central nervous system.
Ethylbenzene 100-41-4 o Area A (Landfill, Wetland, 100 ppm (PEL) Colorless liquid with an aromatic odor inhalation, ingestion, and
and Downstream/OBDA) 125 ppm (STEL) Irritating to the eyes and mucous contact with skin and
e Goss Cove Landfill membranes. eyes
o Lower Subase Exposure may result in headache,
e Torpedo Shops dizziness, dermatitis, narcosis, and coma.
Prolonged or repeated exposure may result
in damage to the respiratory system, eyes
and skin.
Lead 7439-92-1 Area A (Landfill, Wetlands, 50 pg/m’ (PEL) Metal: a heavy ductile, soft, gray solid. Inhalation, ingestion, and
Downstream/OBDA) 0.15 mg/m? (TLV) Exposure may result in weakness, insomnia, | contact with the skin and
¢ DRMO malnutrition, pallor, constipation, abdominal | eyes
¢ Goss Cove Landfill pain, colic, anemia, gingival lead line,
o Lower Subase tremors, hypotension, stiffness in the ankle
e Rubble Fill at Bunker A-86 and wrist joints, irritation to the eyes,
e Spent Acid Storage and damage to the brain in the from of various
Disposal Area diseases, and kidney disease.
¢ Torpedo Shops Prolonged or repeated exposure may result
e CBU Drum Storage in damage to the gastrointestinal tract,
¢ Weapons Center central nervous system, kidneys, blood, and

brain.
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TABLE 4-3
CHEMICAL CONTAMINANTS OF CONCERN
NSB-NLON
GROTON, CONNECTICUT
PAGE 5
Substance CAS No. Site(s) Establislr_::rc‘i“s:(posure Properties and Exposure Symptoms RS;::? f:é’:;m:?‘d
Mercury 7439-97-6 e Area A (Landfill, Wetlands, 0.05 mg/m’ (PEL) Siiver-white, heavy, odorless, liquid. Inhalation, absorption,
Downstream/OBDA) Exposure may result in cough, chest pain, and contact with the skin
e DRMO difficulty breathing, bronchitis pneumonitis, | and eyes
e Goss Cove Landfill tremor, insomnia, indecision, headache,
e Lower Subase fatigue, weakness, stomatitis, profuse
¢ Rubble Fill at Bunker A-86 salivating, gastrointestinal disturbances,
o Spent Acid Storage and anorexia, irritation of the eyes and skin.
Disposal Area Prolonged or repeated exposure may result
e Torpedo Shops in damage to the skin, respiratory system,
e CBU Drum Storage central nervous system kidneys, and eyes.
® Weapons Center
Methylene Chioride 75-09-2 e Area A (Wetlands, and 50 ppm (TLV) Colorless liquid with a chloroform-like odor, | Inhalation, Ingestion, and
OBDA) Exposure may result in fatigue, weakness, contact with the skin and
sleepiness, numbness in the limbs, tingling | eyes.
sensation, nausea, irritation to the eyes and
skin. NOTE: Methylene
Prolonged or repeated exposure may result | Chloride is listed a
in damage to the skin, eyes, central nervous | carcinogen by the NTP
system, and cardio- vascular system. Annual Report on
carcinogens, 1ARC Group
1, 2A, 2B carcinogenic
substances and the
ACGIH Group A2.
Methy! Ethyt Ketone 78-93-3 ® Area A (Landfill, Wetland, 200 ppm (PEL) Coloriess liquid with a moderately sharp, Inhalation, ingestion, and
(2-Butanone) and Downstream/OBDA) 300 ppm (STEL) fragrant, mint- or acetone-like odor. contact with the skin and
e DRMO Exposure may result in irritation to the eyes | eyes.
e Goss Cove Landfill and nose, headache, dizziness, and
o Torpedo Shops vomiting
o OBDANE Prolonged or repeated exposure may result
® Rubble Fill Area at Bunker in damage to the central nervous system
A86 and lungs.
i 4 ' . 4  J . T ! L L] L) L)
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TABLE 4-3

CHEMICAL CONTAMINANTS OF CONCERN

NSB-NLON
GROTON, CONNECTICUT
PAGE 6

Substance CAS No. Site(s) Estabhsﬂz‘dﬁsE:( posure Properties and Exposure Symptoms Rg:r::: l?:fcfrrr‘:\mlz:d
Pesticides (DDT and 50-29-3 (for o Area A (Landfill, Wetlands, 0.5 mg/m? (REL}) Colorless crystals or off-white powder with Inhalation, ingestion,
residuals) DDT) Downstream/OBDA) 1.0 mg/m’ (PEL) an intense, bitter, chocolate-like odor. absorption, and contact

e DRMO Exposure may result in a burning, pricking, | with the skin and eyes
o Goss Cove Landfill or numbness of the tongue, lips, face, and
¢ CBU Drum Storage hands, tremor, apprehension, dizziness,
o Rubble Fill Area at Bunker confusion, malaise, headache, fatigue,
A-86 convulsions, paralysis of the hands,
e Torpedo Shops vorniting, irritation of the eyes and skin.
Prolonged or repeated exposure may result
in damage to the central nervous system,
kidneys, liver, skin, and peripheral nervous
system,
Polyaromatic varies o Area A (Landfill, Wetlands) 10 ppm (PEL)* Colorless to brown solid with an odor or Inhalation, absorption,
Hydrocarbons 91-20-3 (for e DRMO 15 ppm (STEL)* mothballs. ingestion, and contact
(PAHs)-Naphthalene naphthalene) | ¢ Goss Cove Landfill Exposure may result in irritation to the eyes, | with skin and eyes
¢ Rubble Fiit Area at Bunker (*) Exposure limits for | headache, confusion, nausea, vomiting,
A-86 Naphthalene abdominal pain, irritation of the bladder,
e Weapons Center profuse sweating, renal shutdown,
e Thames River dermatitis, jaundice, hemoglobinuria.
Prolonged or repeated exposure may resuit
in damage to the eyes, biood, liver, kidneys,
skin, red blood cells, and central nervous
system. :
Polychlorinated 11097-69-1 o Area A {Landfill) 0.5 mg/m?® (TLV) Viscous liquid of varying color with a mild Inhalation, ingestion,
Biphenyls (PCBs) 53469-21-9 e DRMO hydrocarbon odor. absorption, and contact
o Goss Cove Landfill Exposure may result in irritation to the eyes ] with the skin and eyes
e Torpedo Shops and skin, hyperpigmentation of the skin and
¢ Thames River mucous membrane, chloracne, fever,
hearing difficulties, limb spasms, headache,
vomiting, and diarrhea.
Prolonged or repeated exposure may result
in damage to the skin eyes and liver,
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TABLE 4-3
CHEMICAL CONTAMINANTS OF CONCERN
NSB-NLON
GROTON, CONNECTICUT
PAGE 7
Substance CAS No. Site(s) EstabllsS;:!“sE:( posure Properties and Exposure Symptoms Hgl“:‘:: ;::é‘:::ﬁ:?‘d
Radiological Agents e Area A (Landfill, Varies by type of Varies by type of radiation, route of Inhalation, ingestion,
(alpha, beta, and Downstream /OBDA) radiation (alpha, beta, | exposure, isotope, and activity of contact with skin and
gamma) e Goss Cove Landfill gamma), isotope, and | radiological agent. In addition, symptoms eyes, and absorption.
¢ DRMO activity of radiological | of exposure will be dependent upon the
agent. extent of exposure, which in turn will be
dependent upon the duration of exposure,
distance from radiological source, and type
and amount of shielding that may have
been used.
Selenium 7782-49-2 ¢ Area A (Landfill, Wetlands, 0.2 mg/m?* (PEL) Amorphous or crystalline, red to gray solid. Inhalation, ingestion, and
Downstream/OBDA) Irritating to the eyes, nose, and throat. contact with the skin and
¢ DRMO Exposure may result in vision distortion, eyes
o Goss Cove Landfill headache, chills, fever, difficulty breathing,
® Lower Subase bronchitis, metallic taste, gastrointestinal
e Rubble Fiil at Bunker A-86 disturbances, dermatitis, skin and eye
e Spent Acid Storage and burns. Selenium exposure to laboratory
Disposal Area animals has resulted in anemia and damage
e Torpedo Shops to the liver and kidneys.
e CBU Drum Storage Prolonged or repeated exposure may result
® Weapons Center in damage to the upper respiratory tract,
eyes, skin, liver blood and kidneys.
Silver 7440-22-4 e Area A (Landfill, Wetiands, 0.01 mg/m’ (PEL) Metal: white lustrous, solid. Inhalation, ingestion, and
Downstream/OBDA) Exposure may result in blue-gray eyes, contact with the skin and
¢ DRMO nasal septum, skin and throat irritation, eyes
® (Goss Cove Landfill ulceration and gastrointestinal disturbances.
¢ Lower Subase Prolonged or repeated exposure may resuit
e Rubble Fill at Bunker A-86 in permanent damage to the skin, eyes and
e Spent Acid Storage and nasal septum.
Disposal Area
e Torpedo Shops.
o CBU Drum Storage
® \Weapons Center
1 e e . t 1 ¢ s L] | L L ]
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TABLE 4.3

CHEMICAL CONTAMINANTS OF CONCERN

NSB-NLON
GROTON, CONNECTICUT
PAGE 8
Substance CAS No. Site(s) Estabhsg;:tsE:posure Properties and Exposure Symptoms Rg‘:;:: I‘:‘fé’:‘mi::d
TCDD-Dioxin 1746-01-6 ® Area A (Landfill, None established Exposure may result in irritation to the eyes, | Inhalation, absorption,
Downstream/CBDA) skin, and respiratory tract, chloracne, ingestion, and contact
e Goss Cove Landfill hyperpigmentation, disorders of the with the skin and eyes
® Weapons Center fGSTJiTG\Gi‘ y and urinary tracts, nausea,
e DRMO vomiting, muscle aches, sensorial
impairmenis {(sight, hearing, smeii),
weakness, lassitude, impotence and loss of
iibido.
Prolonged or repeated exposure may result
in damage to the liver, cardiovascular
system, and pancreas.
Tetrachloroethene 127-18-4 e Area A (Landfill, Wetland, 25 ppm (TL Colorless liquid with a mild, chloroform-like Inhalation, ingestion, and
and Downstream /OBDA) 100 ppm {STEL) odor. contact with the skin and
¢ DRMO Exposure may result in irritation to the eyes, | eyes.
® (Goss Cove Landfiii nose, throat, naussa, flushed face and neck,
e Torpedo Shops vertigo, dizziness, headache, incoordination, | NOTE:
o OBDANE drowsiness, reddening of the skin and Tetrachioroethyiene is
o Rubble Fill Area at Bunker damage to the liver. listed as a carcinogen by
A-86 Proionged or repeated exposure may cause | the NTP Annuai Report
damage to the liver, kidneys, eyes, upper on Carcinogens, ARG
reparatory system, and the central nervous (Group 1, 2A, 2B
system. carcinogens and the
. ACGIH Group A3.
Toluene 108-88-3 & Asa A {Landiill, Wetland, 50 ppm {TLV) Colorless liquid with a sweet, pungent, Inhalation, absorption,
and Downstream /OBDA) benzene-like odor ingestion, and contact
® Goss Cove Landifiii Exposure may lésuh in fatigue,, weakness with the skin and eyes.
o Lower Subase euphoria, dizziness, headache, dilated
e Torpedo Shops pupiis, confusion, nervousness, muscie

fatigue, insomnia, dermatitis, tearing of the
eyes, and sensation of numbness or
burning.

Prolonged or repeated exposure may result
in damage to the central nervous system,
liver, kidneys and skin.




22-€6-01-H

o+

TABLE 4-3

CHEMICAL CONTAMINANTS OF CONCERN

NSB-NLON
GROTON, CONNECTICUT
PAGE 9
Substance CAS No. Site(s) Estabhs&;d“sE:(posure Properties and Exposure Symptoms Rg::: lon' foErrr‘rt\ZtI::d
Trichloroethane 79-00-5, e Area A (Landfill, Wetland, 10 ppm (PEL) Colorless liquid with a sweet, chioroform-like | Inhalation, absorption,
71-55-6 and Downstream /OBDA) odor. ingestion and contact
¢ DRMO with the skin and eyes,
¢ Goss Cove Landfill Exposure may result in irritation to the eyes
® Torpedo Shops and nose, central nervous system NOTE: Trichloroethane
e OBDANE depression and damage to the liver and is listed as a carcinogen
¢ Rubble Fill Area at Bunker kidneys. by IARC (Group 3,4
A-86 Prolonged or repeated exposure may result | substances).
in damage to the central nervous system,
eyes, nose, and kidneys.
Trichloroethene 79-01-6 e Area A (Landfill, Wetland, 50 ppm (TLV) Coloriess liquid (unless dyed blue) with a Inhalation, Ingestion, and
and Downstream/OBDA) 100 ppm (STEL) chloroform-like odor. contact with the skin and
¢ DRMO Exposure may result in headache, vertigo, eyes.
® Goss Cove Landfill visual disturbances, drowsiness, nausea,
o Torpedo Shops vomiting, tremors, irritation to the eyes, NOTE: Trichloroethene
e OBDANE dermatitis and cardiac arthythmia. is listed as a carcinogen
® Rubble Fill Area at Bunker Prolonged or repeated exposure may result | by IARC (Group 3,4
A-86 in damage to the respiratory system, heart, | substances) and by
liver, kidney, central nervous system, and NIOSH.
skin.
Vinyl Chioride 75-01-4 ¢ Goss Cove Landfill 1 ppm (PEL) Colorless gas or liquid (below 56°F) with a Inhalation
¢ DRMO 5 ppm (STEL) pleasant odor at high concentrations.
Exposure may result in weakness, NOTE: Vinyl chloride is
abdominal pain, gastrointestinal bleeding, listed as a carcinogen by
pallor of cyan of extremities, enlargement of | the NTP Annual Report
the liver, on Carcinogens, IARC
Prolonged or repeated exposure may result | Group 1, 2A, 2B
in damage to the liver, central nervous carcinogens, EPA
system, blood, respiratory system, and Carcinogen Assessment
lymphatic system. Group, OSHA, and the
ACGIH Confirmed
Human Carcinogen.
1 | f i § T ¢ s T ! L L
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CHEMICAL CONTAMINANTS OF CONCERN

Site(s)

Established Exposure
Limits*

Properties and Exposure Symptoms

Routes of Entry and
Other information

NSB-NLON

GROTON, CONNECTICUT

PAGE 10

Substance CAS No.
Xylenes 1330-20-7,

95-47-6,
108-38-3,
106-42-3

Area A (Landfill, Wetland,
and Downstream/OBDA)
Goss Cove Landfill
Lower Subase

Torpedo Shops

100 ppm (PEL)
150 ppm (STEL)

Colorless liquids with an aromatic odor.
Exposure may result in dizziness,
excitement followed by drowsiness,
staggering gait, irritation of the nose and
throat, nausea, vomiting, abdominal pain
and dermatitis.

Repeated or prolonged exposure may result
in olfactory changes, and damage to the
gastrointestinal tract, blood, heart, liver,
kidneys, nervous system, and skin.

Inhalation, absorption,
ingestion, and contact
with the skin and eyes.

* Established Exposure Limits are specified as 8-hour time-weighted average concentrations, unless otherwise specified.

CAS NO.: Chemical Abstracts Services substance identification number
TLV:  American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Values, 1992-1993
REL: National Institute of Occupantional Safety and Health Recommended Exposure Limit

STEL: ACGIH Short Term Exposure Limit

ppm: Volumes of substance per million volumes of air

mg/m?

Milligrams of substance per cubic meter of air

pa/m’: Micrograms of substance per cubic meter of air




The following symptoms of toxic exposure are generally non-observable by others, and should be reported
to the Site Safety Officer if experienced:

Headaches
Dizziness
Blurred vision
Cramps

Irritation of eyes, skin, or respiratory tract.

4.4 PHYSICAL HAZARDS

In addition to the chemical hazards presented above, certain physical hazards may also be encountered in
the performance of planned activities. The most significant of these hazards include:

] The potential for a worker to become struck by or entangled in operating items of heavy
machinery (i.e., rotting auger fiytes).

Injury due to improper manual material handling.

Overexposure to noise.

Contact with underground and/or overhead utilities.

Uneven/unstable walking and working surfaces.

Cold stress.

Heat stress.

Threat of drowning during operations performed over or near bodies of water

Other physical hazards.

Control measures concemning physical hazards as applicable for task specific activities will apply for both
intrusive and non intrusive activities.

441 Heavy Machinery

Several of the tasks tliat will be performed at the site involve the use of heavy machinery. The most notable
is the use of drill rigs in subsurface activities. The potential exists for workers to be struck by or to become
entangled in machinery during such tasks. Control measures for these hazards are presented in Section 7.0
"Standard Work Practices.” Inspection of all heavy equipment will be conducted initially, then periodically
to ensure all emergency devices operate properly and all snag points are removed.
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A4.4.2 Manual Material Handling

The potential exists for workers to be injured while lifting heavy objects and/or pieces of equipment. If
objects are improperly lifted, debilitating back strain and/or other injuries can result. Proper iifting and
carrying techniques will be reviewed by the SSO and enforced throughout site activities.

4.4.3 Overexposure to Noise

Since many of the tasks to be performed require the use of items of heavy machinery, workers have the
potential to be exposed to noise in excess of the OSHA Permissible Exposure Limit (85 decibels on the
A-weighted scale). Depending on the level and duration of exposure, excessive noise exposure can cause -
permanent hearing loss. At the discretion of the SSO, noise monitoring may be performed to evaluate this
potential hazard. However, as a precautionary measure, appropriate items of hearing protection will
maintained on site available to all personnel, and required for use during all heavy equipment operations until
an evaluation is performed.

4.4.4 Contact with Underground/Overhead Utilities

During subsurface activities such as drilling and test boring, the potential to encounter underground
energized utilities (i.e., gas and electric lines) exist. Any areas identified for such subsurface activities must
first be cleared of underground utilities. This clearance shall include locating the utilities, and physically
marking and avoiding those locations by the FOL.

A second potential threat in this subject area involves contact with overhead energized electrical lines.
Drilling locations shall be selected so that the mast of the rig is at least beyond a 20-foot radius of any
overhead power lines.

Finally, a third related operation of concern involves the use of electrical equipment during water operations
in the ecological sampling task (i.e., electroshocking operations). This also presents shocking-electrocution
hazards. In the performance of these activities, only trained and experienced operators will be permitted
to utilize the equiprhent, the equipment shall be operated in accordance with its manufacturer's
recommendations, and all unnecessary and/or unauthorized personnel will be restricted from the area.
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4.4.5 Uneven Walking/Working Surfaces

Operations performed in areas where these types of conditions exist present the potential for slip and fall
hazards. This is historically one of the most common causes of worker injury in the United States. These
types of conditions can cause workers to loose their footing, which can result in strained muscles, sprained
ligaments, cuts and/or abrasions, or more serious injuries (i.e., if moving or operating machinery is in the
immediate area, if over or near water, etc.). Workers will be made aware of these hazards as they move
from area 1o area and avoid such areas as much as possible.

In order to control these hazards, the Standard Work Practices specified in Section 7.0 of this HASP (as well
as the other requirements stated in this document) will be implemented and enforced throughout site -
operations.

4.4.6 Cold Stress

As this work involves outdoor activities, there is the potential for workers to be exposed to cold stress
environments (depending on ambient atmospheric conditions during the performance of planned activities).
Cold stress is defined as the stress resulting from the net heat loss on the body or the net heat loss on a
portion of the body such as feet, hands, limbs, or head. Areas of the body most susceptible to injury due
to cold stress involve those areas with a high surface area-to-mass ratio (such as fingers, toes, nose, ears,
etc.). Physiological conditions that are characteristic of exposure to a cold environment include; intense
sympathetic nerve stimulation (shivering), vasoconstriction, increased oxygen consumption, accelerated
respiration and pulse, elevated blood pressure, and significant increase in cardiac output.

Hypothermia, which is defined as an abnormal lowering of the deep body core temperature, is a serious life
threat which may be present for workers assigned to work under cold environmental conditions. This is of
particular concern for operations such as the ecological sampling which will be performed over or near
bodies of water. In a cold environment, if a worker should be splashed or become immersed in water, the
threat of cold stress to this degree would be significant. This is based on the ability of water to conduct heat
(or the lack of it) over 200 times faster than air. This situation can dramatically and quickly lower the
individual’s body temperature. Lower body temperatures can result in reduced mental alertness, reduction
in rational decision making, loss of consciousness and possible death.

Pain in the extremities may be the first early warning of danger to cold stress. During exposure to cold,

maximum severe shivering develops when the body temperature has fallen to 95°F. This should be taken
as a sign of danger and exposure to cold should be immediately terminated.
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if cold ambient temperatures are anticipated or encountered (e.g., 40°F or less), workers should implement
the use of thermal underclothing. The practice of using several layers of loose-fitting clothing as opposed
to a single layer of heavy and/or restrictive ciothing is preferred for protection against exposure to cold
stress. In addition, other controls (such as warm-up periods in heated areas) may be instituted if colder
environments are encountered, to further limit exposure to the coid.

Two factors influence the development of a cold injury: ambient temperature and the velocity of the wind.
Wind chill is used to describe the chilling effect of moving air in combination with low temperature. For
instance, 10°F with a wind of 15 miles per hour {(mph) is equivalent in chilling effect to still air at -18°F.

As a general rule, the greatest incremental increase in wind chill occurs when a wind of 5 mph increases .
to 10 mph. Additionally, as previously indicated, water conducts heat 240 times faster than air. Thus, the
body cools suddenly when chemical-protective equipment is removed if the clothing undemeath is

perspiration-soaked.

Local injury resulting from cold is included in the generic term frostbite. There are several degrees of
damage. Frostbite of the extremities can be categorized into:

) Frost Nip or Incipien